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(54) rUflPOMEXAHUHECKAS /lOPHUPYK)- 
iHM rO/lOBKA am PACLUHPEHMfl fOO^- 
PMPOBAHHOrO n/lACTblPfl B OBCAAHOI?) 
KO/IOHHE 

(57) fMAPOMexdHMMecKdfl AopHvipyiotuafl rono* 
BKa A^n pacujkipeHtiR ro<)>pvipoDaHHoro nna- 
CTbjpfl B o6caAHOM KonoMHe. /^opHnpyiOLuasi 
ro/iOBKa C0Aep)KMT KOHyc-nyaHCOH c npoAo/ib- 
KbiMt/1 npo4>t^/ibHbiMii KaHaBKaMM. KOpnyc c ca- 
Moyn/iOTHflioiuevicii ipyOsaTOtJ^ AMa<t>parMOM. 
CTyneHMaTbiMM b nonepemiOM cenen^M OKHa- 

MM H pd3MeiUeKHblMl1 B HMX BblABMXHWMM CCK- 

TopaMu. cTyncHMdTbiMM B nonepeMHOM 

CeMeHHM. 4 MA. 



MaoSpeTCHMe othocmtc« k ycrpoMCTBaM 
A/tfl F>eMOHTa o5caAHbix xo/iohh He(|)T)iHbix. ra* 

306blX M APyrMX CXBa^KMH C UeHbtO BOCCraHOO* 

neHMn repMeiMMHOCTn m ynpOHiieHMfi creHXH 
^o/iOHHu nyTCM ycraHOBKH cra/ibHoro n/iacTbi- 
pfl M coaAaHHft HanpiixceHHoA cucteMbi o6caA' 
Han Tpy6d - n/iacTupb. 

UeAb M3o6peTeHiisi ->yBeiiii«ieHHe 34><t>6K* 

TMBHOCTM pa60Tbl rOIIOBKM 33 CHBJ yBentfMeHMB 

paAM3/ibHoro ycMfiMA Ha ceicropa u yaenime' 
Hue cpoxa c/iy}K6bi. 

Ha 4)iir. 1 npeACTaB/iena AopHvipyioiiosi 
ronoBxa, npoAonbHuA paapea, b tpaHcnopT- 
HOM no/ioxiBHiiM: Ha <t>Mr. 2 - AOpHMpyxDuxan 
ronoBKB. oGiitMi^ bma. b pa6oseM no/ioxeHnu: 
Ha 4>iir. 3 - to xe. nonep^MHuA paapea npu 
pacuiMpeHMii ceicTopOB b Tpy6e c MHHMManb- 
HoA ToniMMHoA cTeHKM; Ha 4)Mr. 4 - to we. 
nonepCMHuf) paapea npu nptixcaTMii n/iacTbip5i 
B Tpy6e c MaKCMMa/ibHoA rontuHHoA ctchkm. 

ruAPOMexaHMMecKafi AOpHMpytouiati ro/io- 
Bxa cocTOHT H3 Kopnyca 1 c oxHaMM, Buno/i- 



HeMMoro B BdAe ynopHbix <{>AdHueB 2 m um/ihh- 
Apa-K/ieixM 3, aaKpenneMHOrt nexAy 4>naMua- 
MM. OKMd KOpnyca BbinoiiHeHbi CTyneHvaTbiMM 
B nonepcHHOM ceneHMM. Ha nycTOTenow 
CTBO.ibHOM MacTM Kopnyca raftxoft 4 aaTBHyru: 
Konyc-nyaHCbH 5, ynopHue <t>/iaHuu 2 m qn- 
nnHAP-x/ieixa 3. UnntiHAP'KiieTKa 3 ^nxcupy- 
CTCfl TaKHM oOpaaoM. hto huockocth 

CMMMeTpHM OKOH KOpnyCd H yCTaHOBAeHHbtX 8 

MMXCTyneMMaTux b nonepeMHOM HanpaB/ieHim 

CCXTOpOB 6 COBMeiUeHbl C nnOCKOCTSIMM CMM- 

MerpMH npOAO/ibHbix npo<^vi/ibHbix xaHasox 
KOHyca-nyaHCOHa 5. Ha CTBonbuoM Macm xop- 
nyca noA uM/iMHAPOM-KncTKCM 3 m cexTopaMii 
0 pa3Meu;eHa cdMoyn/iOTHRfou^ancp rpyGna- 
Tan AMa<^parMa 7. oaawiMOAeMCTByioiuan c 
6onbiiJiiMii cTyneHRMd cexropoB 6. 

YcTpoMCTBO pa6oTaeT c/ieAytoiMMM o6p3- 
30M ( (t>Mr. 2). 

ripiri cnycxe b o6cdAHyto KO/tOHHy 8 hmx- 
HUM KOHBU ro4)pMpoBaHHoro onacTbipR 9 pac- 
nonoxen na KOHyce-nyaMCOHe 5. npiineM 
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Bomyrwe /lyMW nnacTwpw BBCAeHW m yniipaK)T- 
B npoAonbHwe npo<t>MnbHwe KaHasKM Kony- 
nyaMCOHa. HnacTbipb HaACT Ha ujiaHru 10 
1^ ero eepxMMvH kohcu <|>MKCiipyeTCB topuom 
cunoBWX uMnMHAPOB AOPHa m/im TMApOMexa- 
HMHecKoro RKopn. 

HpM cosAaHMM paSoMero AaoneHwn ao- 
pHvipyioiuan ro/iooKa bxoawt b nnacTwpb. pac- 
iiiMpfl« ero AO nnoTHoro KOHiaicTa c oOcaAHOft 
T-pyOof^. noA AaeneHiieM caMoyn/ioTH»K)miie- 
cj» KOHUw uM/iMHAPWHeCKOii Avia<t)parMW 7 
nnoTHO npiiJKMMaiOTCH k CTCHKaM rnyxoro yr- 
/lyeneHMP A. co3AaBafl repMeiMMHocib a pa6o- 
MeA KaMcpe npaicTMMecKH 6e3 paAwantHoro 
pacujMpeHwn. 

UeHTpanbHaa MacTb AMa4>parMu 7. pac- 
uiMpnwcb, B03Ae«CTByeT Ha buaom^khmc cck- 
Topw 6. npM5«cMMaH MX K MCAOXMMaM rinacTwpB 
(4)Mr.2). 

npn 3T0M ocianbHafl nacTb pacujupflio- 
me«CP AMa<t)parMW ynMpaeicn b MenoABH)K- 
HyK> BHyrpeHMkOio • noaepxHOCTb 
Uw/iMHAPa"xneTKi4-. 

Pa6oMMe <|>yHKUMw nepeHeccHW Ha 6o/iee 
npoMHyio M AO/iroBeMHyio ^MnMHAPMHecKylo 
MacTb AMa(t)parMbi. 

. Un/iMHAPMMecKafl AMa(t)parMa, pacujMpR- 
QCb. yPMpaeTCR sacTbK) cbocm oHeiUMet^ no- 
3PXM0CTW B unnMHAP-xncTKy. B pesynbTBTC 
Ha Awa^parMe boshmkbiot npflMoyronbHwe 
BWCTynw MflM BnaAMMbi (b aa.BMCWMOCTM OT cre- 
nenn bwabhxchmw cexTppoB). cooTBCTCTByio- 

lAMB OnopHOC^ nOBepXMOCTM OCHOBaHMR 

Ka)KAoro ccKTopa. BenwMMMa ouABWJKeHMn 
cexTopa Ko/ie6neTC« b saBwCMMocTM ot toniUM- 

MW CTCHKM OBCBAHOCi XpyOW, HanUMMP MItM OT" 

cyTOBMH nnacTwpfl. 

Ha <J>Mr. 3 w 4 noxasanw npcACAbHwe c/iy- 
Han BbiABW)KeHM« cexTopoB noA narpyaxoft: 
npM pacuJMpeHWH b tpyGe c MWHUMaAbHOw lon- 
lUMHOM CTCHKH (<t>Mr. 3) M o TpyGc c MaxcMManb- 
HoCi ToniuwHOii CTeHKM c ruiacTwpeM .(<t>Kr. 4). 
YcTynu. xoTopue npn stom o6neracT i^wa^- 
parMa no nepMMeipy onopHO*^ noBcpxHOCiM 
ocHOoaHvifl cexTopa. ne npeBwuiaiOT 3-3;5 mm. 
Rpw crna)KeHHwx xpoMxax m MMHWManbHwx 
aaaopax b okhc mcxcay cexropOM m xopnycoM 
MCK/iK)4acTCR npwMMHa 6biCTporo paapyuieHMJi 



pesMHbi AMa<t)parMhi: aarexaHwe m noc/ieAy»o- 
mee sameM/ieHwe. Rbmc d c/iynae nopwaa am; 
a(|)p3rMu Ha ycryne {nocne A/'MTe/ib>4on 
3Kcn/tyaTauMM) a ronoBxe yAaeicn nerxo boc- 
5 craHOBHTb HeoSxcAWMoe AaBncHnc m aaaep- 
ujMTb ycraHOBxy nnacTwpn 6e3 aaapwi^ m 
ocnoxHeHnii. flpw nopbiae AMa(|)parMbi yreMxa 
>KMAX0CTM B03M0XHa ro/ibxo MBpca aaaopw b 
oxHe MexcAy cexTOpoM m xopnycoM. Rpw xoao- 
10 BOft nocBAxe cexxopa b oxhc cyMMapnaB n/i^- 
maAb aaaopoB He npeauiuaeT 20-40 mm . 
VMMTWBafl 6oAbUJOi^ K034wt>MUMeHT conpoTUo- 
achmh ysKoro menesMAHoro aaaopa m nepe- 

KPWTMB OCHOBHOM CrO MBCTM pe3l1H0(^ 

15 AMa4)parMU, Meo6xoAviMoe AaaneHiie moxcct 
. 6biTb nerxo BOCCiaHOBiieHO HesHaMwre/ibMUM 
noBuujeHMeM npoMaaoA^^Te/ibHOCTM HacocHo- 

roarperaTa. 

CyMMapHoe paAwa/ibHoe ycn/iwe, paaBw- 
20 BaeMoe ronoBKOft. nepeAaercn ne mb 12, a ua 
6 BblABMXCHWXCeXTOpOB. C/ieAOBaTC/ibHO, npM 
3T0M xce pa5oMeM AaoneHnvi ycunwe paAwahb- 
Horo B03Ae<^CTBMfl cexTopa na hcaokmm ro<t)- 
pbt BoapacTaet o Asa paaa, mto rapaHTMpyer 
25 noAHoe npuxcBTMC n/iacTwpji. 



OopMyna M3o6peTeMM« 

rMAPOMexaHMMCCxan Aopniipyioiuasi rono- 
30 Bxa Ai« pacujMpeHMH ro4>pMpOBaHHoro nna- 
CTbipR. B o6caAHOft KoiioHHc. BxmoMaioma« 
Konyc-nyaHCOH c npoAonbHUMw npo<|)nnbHW- 
MH xaHaBxaMM. xopnyc c paaMemeHHWMM e 
HCH cBMOynAOTHPiomeMCfl TpySMBTOti AMa4>- 
35 parMoA m BWABMxtHbiMw cexTopaMw . cryncHMa- 

TblMM B ^eMCHMM, yCTaHOBAeHHWMM C 

BoaMoxcHOCTbio B3awM0AeACTBM« eoflbUjeA 
CTyncHbK) c AMa<|>parMOrt. OTiiwMaioiuaflCn 
TCM, MTO, c uenbio yBennMeHUP 3<t)<|)exTviBH0CTM 

40 paGoTbi ronoBKM 33 cmbt yae/iMMeHMJi paAwaflb- 
Horo ycM/iMw na cexropa m yBenwMeHMB cpoxa 
cnyxObi. BbiAaM5«tHwe cextopa BwnonHeHbi 
• CTyncHMdTWMvi b nonepe^HOM ceMeHww, a xop- 
nyc MMCCT cTyncHsaTbie b nonepBSHOM ccse- 

45 HMM OKHa noA BWABVDKHwe cexTopa. npMMCM 
n/iocKOCTM cMMMBTpviyi OKOH Kopoyca M npo- 
AonbHbix npo4>MnbHbix xaMaBOx xoHyca-nyaH- 
cona coBMemeHU. 
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■prlfi9 • Iwt B«n>P^ Mctofs motdilAg timllar housing and profiM 
groovM of conlcfri punch 
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Knhancad emciency oT the head (or expanding the corrugmtcd patch 
to due to the tncre«««d thrust on the sectora. and lU long«r service 
Ufe. Ttio extendable sectow arc of stepped design matched by the 
steps of the houalnc. The lymmetiy planes of the ports tn the housing 
and of the longitudinal profiled grooves of the cone-punch are 

^^^llie hydromechanlcal head U lowered In the easing string (8) 
so that the lower end of the eomigated patch (») la on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
prafUed grooves of the punch. The patch Is held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
•^e pressure forces the cylindrical diaphragm (7) to bear on the 
'1 of the blind recess ensuring hermeUdty of the wcrtOng space. 
U8K/ ADVANTAGE - Repair of casing strings of oil, gas and 
ocher boi«holes by Installing a steel patch. Enhanced effecUveness 
of the head is due to increased radial atreaa on the aeetors. 
Bul^/7.7.«3. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig, 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of tlie body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, conesponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diapliragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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